Examination of the rate of peptide biosynthesis in neuroendocrine cell lines using a stable isotopic label and mass spectrometry.
The biosynthesis of neuroendocrine peptides is typically examined by following the rate of appearance of a radioactive amino acid into mature forms of peptides. In the present study, we labeled cell lines with L-leucine containing 10 deuterium residues (d(10)-Leu) and used mass spectrometry to measure the biosynthetic rate of gamma-lipotropin in the AtT-20 cell line and insulin in the INS-1 cell line. After 3 h of labeling, both peptides show detectable levels of the d-labeled form in the cells and media. The relative levels of the d-labeled forms are greater in the media than in the cells, consistent with previous studies that found that newly synthesized peptides are secreted at a higher rate than older peptides under basal conditions. When AtT-20 cells were stimulated with KCl or forskolin, the ratio of d- to H-labeled gamma-lipotropin in the medium decreased, suggesting that the older peptide was in a compartment that could be released upon the appropriate stimulation. Overexpression of proSAAS in AtT-20 cells reduced the ratio of d- to H-labeled gamma-lipotropin, consistent with the proposed role of proSAAS as an endogenous inhibitor of prohormone convertase-1. Labeling with d10-Leu was also used to test whether altering the pH of the secretory pathway with chloroquine affected the rate of peptide biosynthesis. In AtT-20 cells, 30 microm chloroquine for 3 or 6 h significantly reduced the rate of formation of gamma-lipotropin in both cells and media. Similarly, INS-1 cells treated with 10, 30, or 60 microm chloroquine for 6 h showed a significant decrease in the rate of formation of insulin in both cells and media. These results are consistent with the acidic pH optima for peptide processing enzymes. Stable isotopic labeling with d10-Leu provides a sensitive method to examine the rate of peptide formation in neuroendocrine cell lines.